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Beryn

KypcoBuii mpoekT € camMoCTiHHOIO POOOTOI CTYJEHTIB clemiaabHoCcTi 185
Hadrorazosa iHkeHepiss Ta TEXHOJOTII 1 Ma€ Ha METI 3aKpIIUICHHS 3HaHb HAOYTHUX
IpY BUBYCHHI TUCHUILIIHN «BypiHHs cBepamoBuH (Ha HadTYy 1 ra3)».

[Ipy BUKOHAHHI Ta 3aXHCTi KypCOBOTO MPOEKTY CTYACHT MOBHWHEH IMOKa3aTh
BMIiHHSI BUKOPHCTOBYBATH HaOyTi 3HAHHS I PO3B’sA3aHHS KOHKPETHUX 1HXKCHEPHHUX
3aB/laHb 3 OOTPYHTYBaHHS MPUUHATUX TEXHIYHUX PIIICHb HA PIBHI Cy4acHHUX JOCST-
HEHb TEeOPii 1 MPAKTUKH.

VY mpoekTi MoBMHHO OyTH nepeadayeHo JAOBEICHHS CBEPAJOBHHU JI0 MPOCKT-
HOT TIMOWHU 3 MIHIMaJbHUMHU BUTpPATaMU 4acy, KOIITIB 1 MaTepiamiB mpu 0e3yMOB-
HOMY 3a0e3MeueHH] TeXHIKH Oe3neku 0ypoBuX poOiT, 0XOpOH1 HAAP 1 HABKOJIUIITHBO-
r0 CEepeIOBHIIA.

3HaHHS 1 BMiHHA HaOyT1 MPU BUKOHAHHI IbOT'O KyPCOBOTO MPOEKTY € I'PYHTOB-
HOIO TIPOMIXKHOIO IMIJITOTOBKOIO /10 BUKOHaHHS cTyaeHTamu KKP.

Oprani3aiisi BAKOHAHHSI KYPCOBOI'0 IIPOEKTY

KypcoBuii mpoeKkT BUKOHYETHCS Y §-My CEMECTpi B T€pPMiHU 0OYMOBJIEHI JieKa-
HATOM 1 Kadeaporo.

KypcoBuii mpoexT € iHauBiAyaabHUM. BUXiTHIM JOKYMEHTOM JIJIT BUKOHAHHS
KypCOBOTO TIPOEKTY € 3aBAAaHHS [l BUKOHAHHS KypPCOBOTO MPOEKTYBAaHHS, SIKE BUA-
€THCSI KOKHOMY CTYICHTY KEpPIBHUKOM MPOEKTY. 3aBAaHHA, 32 MPUUHATOIO (HOPMOIO
000B’SI3KOBO BKJIIOYA€E T€OJIOTIYHUI PO3pPi3 MO CBEPAJIOBUHI, IPOEKTHY TNIMOMHY CBe-
PIUIOBUHHU, JAlaMeTp eKCIUTyaTalliitHOT KOJIOHHU.

Tema kypcoBoro npoekty: "IIpoekT TexHosorii OypiHHS CBEPIJIOBUHU TIUOU-
HOIO M Ha rtomti".

CTyAeHT BUKOHYE KYypCOBHMM MPOEKT 3TiHO 13 3aTBEP/KCHUM KaJCHIApHUM
IUTAHOM, B SIKOMY BKa3aHi KOHKPETHI TEpMiIHM BUKOHAHHS OKpeMHX po3autiB. Kepis-
HUK MPOEKTY Ja€ KOHCYIbTAIlli 3 KYpCOBOTO MPOEKTYBAHHS BIJIMOBITHO 3aTBEPIkKe-
HOTO rpadika KOHCYIbTaIlli. J[0 BUKOHAHHS KOKHOTO HACTYIHOTO PO3ALTY MPOEKTY
CTYJIEHT TIPUCTYTIAE MICIISI TOTOHKEHHS 3 KEPIBHUKOM OTPUMAHMX PIllIEHb 3 MOMepe-
THBOTO po3auTy. KypcoBuil MpoeKT mepeBipsSeThCS KEPIBHUKOM 1 3aXUIIAETHCS MEPe]]
KOMICi€r0 Kapenpu, sika BUCTABIISIE 3aKJIIOUHY OLIIHKY.

3MmicT T2 00CAT KYpCOBOI'O MPOEKTY

KypcoBuii mpoekT CKIIagaeThCs 3 PO3PaxXyHKOBO-TIOSICHIOBAIBHOI 3aIMCKU Ta
rpadivyHOTO J0aaTKa.

VY mosicHIOBaNbHIN 3amUCIll TPUBOAUTHCS OOTPYHTYBAHHS MPUNHATUX TEXHIY-
HUX, TEXHONOTIYHUX Ta iHIMX pilleHb. Ii 3MiCT MOBMHEH Bi/TOBiNATH BUMOTaM Me-
TOJAMYHUX BKa31BOK 3 KypPCOBOTO MPOEKTYBaHHS 1 B 3araJIbHOMYy BHIMAJKy IMOBUHEH
CKJIaJIATHCS 3 PO3/LIIB, HABEACHUX HUXKYE.



Beryn
1. T'eosnoro-TexHi4H1 YMOBHU OYpIHHS.
2. Bubip 1 oOrpyHTyBaHHS KOHCTPYKIIil CBEP/JIOBHUHHU.
3. Cmocib OypiHHSI.
4. Bubip mopoaopyHHy0UOro iIHCTPYMEHTY.
5. BypuibHa xonoHa.
6. Bubip pexxumy OypiHHS.
7. TlpoMuBaHHS CBEPIJIOBUHHU.
8. Bubip OypoBoro cranka, TaJeBOro KaHaTa Ta TaJeBOi CHCTEMHU.
Ha nmouaTky nosICHIOBaJIbHOT 3aMTMCKUA PO3MIIIYIOTh TUTYJIBHUH JIUCT, 3aBJaHHS
Ha BUKOHAHHSI KypCOBOTO MPOEKTY, 3MICT 3 BKa3iBKOIO BCiX PO3ALTIB. Y KiHII MOsC-
HIOBAJIbHOI 3alMCKU aBTOP CTaBUThH CBiM MIAMHC 1 MPUBOJIUTH CIIMCOK BUKOPUCTAHOI
JiTepaTypHu.
OO0csr NoSACHIOBAJIBHOT 3aIIUCKU KYpCOBOTO MPOEKTY B Mexkax 25-35 cTOpiHOK
PYKOIIUCHOTO TEKCTY. I'padiuHuii 10AaTOK sBIIS€ COOOI0 Ie0JIOrO-TEXHIYHUX HAPSA
Ha OypiHHS 3aPOEKTOBAHO1 CBEPAJIOBUHU BUKOHAHMI Ha apky1ni ¢opmary Al.

1 I'eoJioro-rexHiuHi yMoBH OypiHHS
B 1iboMy po3ini onuCcy€eThes TEOJOTIYHUN PO3pi3 MO CBEP/IOBHHI, J0/IA€THCA
JITOJIOTIYHA XapaKTepUCTUKa MacTiB. [IpuBoaaTbes qaHl 3 MeXaHIYHUX Ta aOpa3uB-
HUX BJIACTUBOCTEHN TpChKUX MOPIJ, BETUYHHH IUIACTOBUX TUCKIB Ta TUCKIB TAPOPO3-
puBy. ONUCYIOTHCS 30HU OYIKYBAaHUX YCKJIQTHEHb.

2 BuOip i 00rpyHTYBaHHSI KOHCTPYKUII CBepAJIOBHHHI

KoHcTpykIito cBep/IlIOBUHI PEKOMEHIYETHCSI TPOCKTYBATH B TaKii MOCIIIOB-

HOCTI:

— BCTAHOBJICHHS KIJIBKOCTI 00CaHUX KOJIOH Ta IIIMOWH iX CITyCKY;

— BUOIp BHIIB 00CATHUX KOJIOH;

— MPOEKTYBaHHA JlaMETPiB 00CATHUX KOJIOH Ta JOJIT AJisi OypiHHS i KOXKHY
KOJIOHY;

— OOTpYHTYBaHHSI IHTEPBAJIIB TAMIIOHYBAaHHS KO>KHO1 KOJIOHH.

JIJist BCTAaHOBJIEHHS KIJIBKOCTI 0OCaJHUX KOJIOH Ta MIMOUWHHU 1X CIYCKY CHEpIIy
OyIyroTh CyMillleHUl rpadik 3MiHU TPAJIEHTIB MJIACTOBOTO TUCKY Ta THUCKY T1IpOpO-
3pUBY 3a TJIMOMHOIO CBEpAJIOBUHU. Ha oro 0CHOBI MPOEKTYETHCS MEPIINNA OPIEHTO-
BHUI BaplaHT KOHCTPYKIIi CBepIOBUHM (Tadd. 1).

Kinnesuii BapiaHT pillIeHHs PO KUIBKICTh 00CaJHUX KOJIOH 1 TTIMOMHY 1X CIy-
CKy MPUHUMAETHCA MICHS aHANI3y I'e0JIOrO-TEXHIYHUX YMOB OYpiHHS 3 ypaxyBaHHSIM
MO>KJIUBUX YCKJIaIHEHb, TOCBIY CIIOPYIKEHHS CBEPJIOBUH Ha TAHOMY POJIOBHILIL.

Bubip tumiB o0cagHuX KOJOH (CYIUTBHI, CEKIIIiHI, "XBOCTOBUKHU'") MPOBOAUTH-
Csl TAKOXK HAa OCHOBI aHaJII3y Ie0JIOrO-TEXHIYHUX YMOB OypiHHA 1 MiHIMI3alli BUTpaT
MatepiaiiB 1 Yacy Ha KPIMJICHHS CBEPJIOBUHH.



Tabmn 1
CymMimeHut rpadik TUCKIB 1 KOHCTPYKIIiSl CBEPJIOBUHU

I'panieHT THCKY,
I'mubuna MITa/m

IT1IOIIBH, : Cywminienuii rpaik THCK Koncr 1S CBEPAJIOBHHU
A [Inacro- |I'iapopo- yMim pad y PYKIL P

M o 0,010 0,012 0,014 0,016 0,018 0,020
BUN 3puBy | 1 L ] P L |

JiameTp ekcruiyaTaliiHol KOJIOHM OOYMOBJIEHHMM 3aBJIaHHAM Ha KYpCOBHUMA
npoekT. Bubip iHTepBaiiB TaMIIOHYBaHHS KOKHOI 00CaJHOI KOJIOHH BUKOHYIOTh Ha
OCHOBI JIIOYUX THCTPYKTHUBHUX Ta METOJAMYHUX MartepiaiiB. [IpoekryBaHHs giamer-
piB 00CaIHUX KOJIOH 1 JOJIT BEAYTh 32 HACTYITHOIO METOUKOIO.

Bubupators giamerpu o0cagHUX KOJOH 1 JOJIT, BUCOTY MiIHOMY TaMITOHAX-
HOTO po3uuHy. /liaMmeTpu 00cagHuX KOJIOH 1 JOJIT BUOUPAIOTh 3HU3Y HAropy, MOYu-
HAIOYH 3 EKCIUTyaTallifHOi KOJIOHH.

JiameTp nosnoTta AJjist OypiHHS MiJT €KCIUTyaTallliHy KOJIOHY BU3HA4alOTh 3a (o-
PMYJIOI0

=M1, +28
ne [1,, — 30BHIIIHIA AiaMeTp My(pTH KOJOHH 00CaIHUX TPYyO; O — BEIMYMHA 3a30py
MK My(QTOIO 1 CTIHKAMH CBEPJIJIOBUHHU.

BenuuuHa 3a30py & 3aJIeKUTh Bij JllaMeTpa 1 TUIY 3’ €JHaHb 00CaIHUX TPYO,
CTaHy CBEPAJIOBMHHU 1 1i KPUBU3HU, BEJIMUMHU BUXOJY 3 Mij OaliMaka MomnepeaHbol
KOJOHU. Y 3aJeXHOCTI BiJ JiaMeTpa 0O0CaaHHX TPyO0 pPEKOMEHAYIOThCS HACTYITHI
3Ha4YeHHs O (Tadu. 2).

Tabmani 2

PexomenoBaHi 3a30pu Mk My(TOI0 1 CTIHKAMHU CBEPAJIOBUHU
SOBHINIKII MAMCTP |11 17| 140.168|178-245|273-299|324-351| 377 i Gismbu
00caaHOl KOJIOHH, MM
3azop, MM 5-15 | 10-15 | 10-30 | 15-30 | 20-40 25-50

3HauM PO3paxyHKOBY BenuuuHy /I, BU3Ha4yatoTh HailOmmxue Ouiblle 3HA-
yeHHs Aiametpa ponota 3a JICT.

BusznauatoTs BHYTpIINTHIN JiaMeTp TonepeHbo1 00caIHOT KOJIOHH, BUXOSYH 3
TOTO, IO PI3HUIL MK BHYTPINIHIM JiaMETPOM IOMEPEAHHOI KOJIOHHU 1 JAlaMeTpoM
J10JI0Ta OBUHHA OyTH 6-8 MM, TOOTO

Mo = Jy + (68)

ITicist IbOTO BCTAHOBIIOIOTH MO TAOJHMIISX 30BHIIIHIN JiaMeTp IOIepeaIHbOl

KOJIOHH 1 JIlaMeTp 3’ €IHYIOUUX MY(T 10 HEl.
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3Har4M JiaMeTp MONEePEIHbOI KOJIOHU, BU3HAYAIOTH 110 BUIIEC MTPUBEIACHIN Me-
TOAMII JIaMeTp J0JIOTa JUIsl OYPIHHS Mif IF0 KOJIOHY.

VY Takuii crocid MpOBOATH PO3PAXyHKHU MOKU HE AIHAYTh JO MIAXTHOTO Ha-
IPSIMKY.

JliameTp HanpsMKy BUOMPAIOTh TaKUM, II00 PI3HUIISA MiXK HOT0 30BHIIIHIM JIi-
aMeTpoM 1 JiaMeTpoM J10JI0Ta JyIst OypiHHS mif KOHIyKTOop Oyna 50-100 mm.

[Ipy BUKOHaHHI ILOTO PO3A1TY HEOOX1THO MaM’sITaTH, IO KOHCTPYKIIiS CBEP/I-
JIOBHHM B 3HAYHIA Mipl BU3HAYA€ MOXJIMBICTh IOBEACHHS CBEPAJIOBHHH JI0 MPOCKT-
HOI ITHOWHU 1 3yMOBIIIOE 11 BapTiCTh.

VY 3aKkiHU€HOMY BUTJIAI KOHCTPYKIliS CBEPAJIOBUHHU MPUBOAUTHCA y BHUIJIISAIL
TaOJHII Ta CXEMHU.

3 Cuoci0 Oypinnsa

Jiist BUOOpyY 1 OOrpyHTYBaHHS ClIOCO0Y OypiHHS B PI3HHMX IHTE€pBajaX CBEPJIO-
BUHU HEOOXIHO BPAaXOBYBATH ii KOHCTPYKI[IIO, BUBYUTH T'€OJOTO-TEXHIYHI YMOBH
CHOPY/PKEHHSI CBEPJUIOBUH Ta IMPOBECTH aHAJI3 TEXHIKO-EKOHOMIYHUX IMOKA3HHKIB
CBEPJIOBUH MPOOYpPEHUX Ha JaHii Ta CyciiHiX ruiomax. OCHOBHUM KPUTEPIEM MpHU
BUOOP1 criocoOy OypiHHS BBAXKAETHCA MiHIMaJIbHA COOIBAPTICTh 1 M IIPOXOIKH.

Kpim mporo tpeba 3BaxaTu 1 Ha Te, 1[0 POTOPHUN CTOCIO OYpIHHS PEKOMEH-
IYIOTh BUKOPUCTOBYBATH TO1, KOJIM TJIMOMHA cBepAsoBUHU niepesuirye 3500 m; ai-
ameTp jaojota meHuie 190,5 mM; Temneparypa BuOoro cBepioBuHu Ouibine 140 °C;
y CBEPJIOBHHI OYIKYIOThCSI IPUXBATH 1 3aTSHKKH, MOKIIMBE BUKOPUCTAHHS a€pOBAHO1
IPOMUBAIBHOI PIAMHY; TOBITPS ¥ ra3y; JOJIT 3 TEPMETHYHOIO OMIOPOIO.

Cdeporo BUKOpHUCTaHHS TypOIHHOTO OypiHHS MEPEBAXKHO € CBEPAJIOBUHU TJIH-
ounoro MeHnme 3500 M 1 giameTpoM Oibine 190,5 MM; 13 TemIiepaTyporo BUOOIO Me-
aie 140 °C; OypiHHS MOXWJIO-HAMPABICHUX 1 TOPU3OHTAIBHUX CBEPIJIOBUH; B YMO-
BaxX 0OMEXEHUX HABaHTaXEHb Ha JIOJIOTO, IPU BUKOPUCTAHHI aJIMa3HUX JIOMIT.

4 Bu0ip nopoaopyiHyH40ro iHCTpyMeHTy

Bubip tumiB OypoBUX AOJIT HA CTalii MPOEKTYBAHHS MPOBOJIUTHCS TAKUMH
JIBOMA CII0CO0aMu:

1) 3a MexaHIYHUMHU Ta A0pa3UBHUMHU BJIACTUBOCTSIMHU T1PCHKUX TOPIT;

2) 3a IPOMUCTIOBUMH JTaHUMHU.

Jlyist BUOOpY THUITY J10JIOTA 3a MEPIINM CITIOCOOOM JIJIsl pO30ypIOBaHHS KOHKPET-
HOI MOPOJIH, KA MICTUTh MPOTUIACTKH 3 PI3HUMHU MEXaHIYHHUMH BJIIACTHBOCTSIMH, HE-
00X1JTHO OIIIHUTH KaTETOpit0 TBEPIOCTI Ta abpa3suBHOCTI BCIX MPOIUIACTKIB, 3HAUTH 1X
CepeaHbO3BAXKEH1 PO3PAXYHKOBI 3HAUEHHs 1 BCI€l TOBIII MOPOJM 1 HAHECTH Ha
KBaTi(piKaLIiHYy TaOJUIIO MApHUX BIAMOBIIHOCTEN KaTEropii TBEpIOCTI Ta abpa3uB-
HOCTI, sSIka HaBeJIeHa B JliTeparypi [5].

[Ipu BUKOpHUCTaHHI APYroro cnoco0y HeoOXiTHO MaTH MPOMUCIOBY iHGOpMa-
11110 (KapTKU BIAPOOKHU NTOIT) 3 OypiHHS HE MEHIIE 5-6 CBEPAJIOBUH Ha JIaHIN TUIOIII.
OO6po6uBIIH 110 1HGOPMAIIiIO TTOPIBHIOIOTH PEHCOBY MIBUIKICTh Ta COOIBAPTICTH OJ-
HOTO METpa Ta BUOUPAIOTh ONTUMATLHUIN TUTI 10JI0TA JIsl KOKHOTO 1HTEPBAIY.
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Jl5i1 opieHTOBaHOTO BHOOpPY TUIy OypOBUX JOMIT B 3aJ€KHOCTI BiJ MEXaHid-

HUX Ta a0pa3WBHUX BJIACTUBOCTEH MOKHA CKopucTaTucs tadi. 3 [1].

Taomung 3
Pexomennaiiii o0 BUOOpY NOpOAOPYHHYIOUOTO IHCTPYMEHTY
[TopopopyitHyrOunii IHCTPYMEHT
Tun no- . OaratosionaTeBuil
. | BO- 1 TpHioONare- . .
J0Ta IAPOIIKOBUI it TBEPAOCIUIABHAH aJIMa3HHUMN
CTHUpAYE-PIKYUIN
M H-11/1-111 I-11/1-11 I-11/1-11 H-111/1-11
M3 HI-1V/IV-V — — —
MC HI-1V/H-1V H-111/1-11 HI-1V/I-11 HI-1V/1T-111
MC3 IV-V/IV-VI — — —
C HI-1V/IV-V — IV-V/II-111 IV-V/1I-111
C3 IV-V/V-VI — — —
CT IV/IV-V — V-VI/II-111 V-VI/II-IV
T V-VI/IV-V — VI-VI/II-IV VI-VII/II-IV
T3 VI-VII/V-VI — — —
TK V-VI/V-VI — — —
TK3 VI-VII/VI-VII — — —
K VI-VII/VII-VIII — — —
OK | VII-VII/VIII-IX — — —

S BypuibHa K0JI0OHA

VY upomy po3aiai HeoOX1IHO:

— BubOparu aiametpu OBT Ta OypuinbHUX TPYO;

— Bubpatu KHBK;

— BU3HAYUTU HEOOXIIHY TOBXKUHY 1 KOMIIOHOBKY OBT;

— BU3HAUYUTHU KOHCTPYKI1IO OYPHUIIBHOI KOJIOHH.

[lepeniueHi NUTaHHS PO3IIIAAIOTHCS BUXOJAYM 3 YMOB OYpIHHS MiJl €KCIUTya-
TallHY KOJIOHY.

Bubip giamerpiB OBT Ta 6ypuibHUX TpyO

ITpu BubGOp1 aiamerpiB OBT Ta OypunbHUX TpyO BpaxOBYIOTh PEKOMEH]I0BaHI
CHIBBIIHOIIEHHS MiX Jiamerpamu 10T, OBT ta OypuibHux TpyO (Tadm. 4)

Kpim 11poro, BUOMparoTh AlaMeTpu OypHIIbHUX 1 OOBaXKHEHUX OypUIIBHUX TPYO
Tak, 100 BUTPUMYBAJIUCS TaKi CIIBBITHOIICHHS

dgj =0,75-0,85 npu D,£295,3 mm;

A

dgj — 0,65 0,75 nipit D,>295.,3 mm;

a

95 _075_080.

OBT
ne dogr, Dy, dsr,— Bimnoiguo miamerp OBT, gonora ta OypuiabHUX TPYO.
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Taomurg 4

PexomeHoBaHi1 criBBiHOIIEHHSI MK JiameTpamu AoJit, OBT Ta OypunbHux TpyO

JliameTp fon0Ta, MM 30BHINTHIN J1aMETP, MM
’ OBT OypuIbHUX TPYO
120,6 95/89 73
139,7; 146 120/108 89
151 120; 133/108 89; 101,6
165,1 133; 146/120 101,6; 114,3
190,5 159/146 114,3
215,9 178/159 127
2445 203/178 139,7
269,9 219; 229/203 139,7
295,3; 320 229; 245; 254/219; 229 139,7
349,2 245; 254/229; 245 139,7
393,7 1 OibIIe 273; 299/254; 273 139,7; 168,3

[Tpumitka. HaBeneHi pekoMeH10BaHi ciBBigHOMEHH aiaMmeTpiB AoJiT Ta OBT mist Hop-
MaJbHUX (YUCENBHHUK) 1 JUISI YCKJIAIHEHUX (3HAMEHHHUK) YMOB OypiHHS.

SIK110 HE BIAETHCS BUTPUMATH BKa3aH! CHIBBIHOIICHHS MK JlaMeTpamu Oypu-
JHHUX Ta 00BKHEHUX OYpMIIbHUX TPYO, TO KOMITOHOBKY OBT po0OsisiTh CTYIIHYATOIO.

Bu6ip KHBK
KoMnoHoBKy HH3Y OypHIIBHOI KOJIOHM HMPOEKTYIOTh 3 YpaxXyBaHHSIM HpOdUI0
CTOBOYpa CBEPAJIOBUHU 1 CXUJIBHOCTI MOP1J 10 BUKPHUBJICHHS CBEpAJIOBUHU. [ Bep-
TUKaJIbHUX CBEP/IJIOBUH II€ TIEPEBAXKHO OJMH a00 JBa HAAA0JOTHI KayiOpaTopu, ojHa
a6o a1 OBT (30amaHcoBaHi, KBaipaTHI YM CHIpaJibHI) MAKCUMAJIbHO MOKJIUBOTO -
ametpa, crtabimizatop 1 gaini ObBT po3paxoBanoro miamerpa [1].
JIns OMHOCTYIIIHYATOI KOMIIOHOBKH HeoOX1HY noBkuHy OBT BU3HA4arOTh SIK
KC, -G

IOBT = '
P
qOBT(l_ p]
p

M

ne K — xoepiuient pesepy, K=1,20-1,25; C, — ocboBe HaBaHTaxkeHHs, H; p,, — ryc-
THHA MPOMUBAJILHOI PIUHU, KT/M; Py — LIUIBHICTh METAaIy, Kr/M>; Josr — Bara 1 m
OBT, H/m; G — Bara BuGiiinoro asuryHa, H.

Otpumany nosxuny OBT okpyrisioTe y OunbImii 01K 10 BEIMYUHH, KA Kpa-
THa JTIOBXUHI CBIUKH. SIkio kommoHoBka OBT moBuHHA OyTH CTyHiHYATOI, TO HUXK-
Hill (mepmmit) cTyniHb poosTe HoBXUHOI | = Alggr (A=0,7-0,8). diamerp npyroro
ctynens ObBT BuOuparoTh Ha OJUH a00 JIBa JiaMETPH MEHIIIE MEePIIOTO.

Jlns aBocTymninyaToi KoMrnoHoBku OBT

KC

A

[%q1+(1—%)q2( —p“pj’

M

IOBT =

ne g; —Bara 1 m nepmoro crynenst ObT, H/m; ¢, — Bara 1 m apyroro crynenst ObT, H/m.
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Hosxuny OBT HeoOx1HO mepeBIpUTH Ha CTIHKICTH BiA Ail BIacHOi Baru. s
IIbOT'O BU3HAYaI0Th KpUTH4HY noBxuny OBT 3a ¢popmyroro

o —194 |1

QopT
ne E — Moxyis npyxHOCTi Matepiany (crami), H/M?; I — MoMeHT iHepuii nipu 3rui, m*

-2 o ),

ae d,, d, — BiAmoBigHO 30BHIMIHIN Ta BHyTpimHii giametrp OBT, M.

Sxmo logr = I§57, TO A7 onepepKeHHsT MOKIIMBOIO BUKPHBIICHHS CTOBOYpa

CBEPAJIOBUHU HEOOXI1JTHO TIepe10aunTH BKIIOUEHHS B KOMIIOHOBKY OBT neHTpytounx
pUCTPOiB. Miclie BCTaHOBJICHHS IIEHTPATOPIB, BIJICTaHh MK HUMHU 1 iX JlaMeTp BH-
3HAYarTh 3TiAHO 3 pekoMeHalismvu [1, Tabm. 4.29, 4.30].

Han OBT pekoMeHayeThCsl pO3MINLYBATH HAJAOJOTHUA KOMILIEKT OYpUIbHUX
TpyO. s [poro nepeBakHO BUOMPAIOTH TPyOH 13 cTaii rpynu minHocti "J1" 3 Hall-
OUTBIIIOK0 TOBIIMHOIO CTIHKH 1 A0BKUHOIO 250-300 M [2].

KoHcTpyKilis OypHJIbHOI KOJIOHU
[Ipy BU3HAYEHHI KOHCTPYKIII OypHJIbHOI KOJIOHM MpUKWMAEMO, IO OypuiibHA
KOJIOHa Ma€ OJHOCTYMIHYATY KOHCTPYKIIiI0, TOOTO NpU OJHAKOBOMY 30BHIITHBOMY
JTlaMeTpl CKIAMAEThCA 13 JEKIIbKOX CEKI[iH, SIK1 BIIPI3HAIOTHCA OJHA BiJ OJIHOI JOB-
’KUHOIO, TOBIIMHOIO CTIHKH 1 TPYIOI0 MIIHOCTI. J[71s mepioi cexili nmpuitMaroTh 0y-
pUIBHI TpyOH rpynu MiriHOCTI "J[" 3 MiHIMAJIBHOIO TOBIIIMHOIO CTIHKH.
JIOBXKUHY MEpINOi CEKIil BU3HAYAIOTh 13 YMOBHU JOMYCTUMUX HANPY>KEHb PO3TITY

Q, k(G5 + G + G{l—p%ﬂ]—(Pﬂ +P,F,

Il 1
kq6T (1_ p%ﬂj

ne Qp — HaBaHTAKEHHs, SIKE PO3TArYeE, IO JOITYCKAEThCS, Ul TPYO HIKHBOI cekuii, H;
k — xoedimient BpaxoByrounii BIuuB TepTs (mpuiimaeTses 1,15); Gy, — Bara oOBax-
HeHux OypuibHHX TpyO, H; Gye, — Bara Hagnonorsoro kommiekry, H; G — Bara Bu-
OiitHoro aBuryHa i mosnorta, H; P,, P, — nmepenan Ttucky Ha monoti 1 Typ6oOypi, Ila;
F« — moia mpoxigHoro kaHaiy TpyOu; e, — Bara 1 M OypuiibHO1 KooHu, H.

VY cBO1O Uepry

1€ Gy, — MeXa TeKydocTi MaTepiany TpyO, Ila; F,, — mioma neperuny tpyo, M7
N — 3amac MIiHOCTI, NpUMaeTbest piBHUM 1,3.
Meka TekydocTi MaTepiany TpyO HaBeqeHa B TaOJI. 5.
Taomund 5
Mexa TeKydocTi MaTepiany TpyO
['pyna minHOCTI cTa A| K| E|J | M| P | T
Meska TekydocTi Marepiany tpy6 o.,, MIla | 380|500 | 550 | 650 | 750 | 900 | 1000
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SIko OypuibHa KOJIOHA CKJIaJieHa 3 TpyO OJHOTO AlaMeTpa, ajie pi3HHX 3a TO-
BIIMHOIO CTIHOK 200 Pi13HUX TPy MIIHOCTI, TO TaKa KOJIOHA OyJie CKiIaaaTucs 3 JAeKi-
JBKOX CEKIINA. 3 MOy 3HUKEHHS BapTOCTI KOJIOHHU JUIsl HMXKHBOI CEKIiT mpuitma-
I0ThCSl TPYOHU 3 MIHIMAJIBHOIO TOBIIMHOIO CTIHKH 1 CTaJIM TPyNH MIHOCTI /[].

Jlns GaraToceKIiitHOT KOJIOHU JTOBXKHMHA MEPIOi (3HU3Y) CEKIIii y)Ke BU3HAYCHA
BHUIIIC, & IOBXKHUHA JIPYroi CEeKIi

_ Qp2 _Qpl

I, = 5 ,
K%Tz(l— %j

ne Qp 1 Qpz — IPUIYCTHMI HaBaHTAXKEHHS, 10 PO3TATYIOTh, Ul TPYO MEpIIOi 1 IApy-
roi cekiii, H; ggn — Bara 1M TpyO apyroi cekii, H.

Po3paxyHOK BeyTh JOTH, IIOKM CyMapHa JOBKHUHA CEKIIIH Turoc qoBxkuHa YBT
HE MEPEBUILIUTH MPOEKTHY TJIMOWHY CBEPUIOBUHU. SKIIO OyayTh nepedpani BCl TpyOu
10 TOBILKHI CTIHKH, @ CyMapHa JIOBXHHA CEKI1i OyJ/ie MEHIle IMTUOMHU CBEPIIOBUHH,
TO TOJIl HACTYMHY CEKI[II0 MPUHMAIOTh 31 CTaJIl OLIBII BUCOKOI TPy MIITHOCTI.

VY KiHIIl pO3ily HABOAWTHCS 3BeAeHA Tabmuig (Taba. 6) Ta rpadiune 300pa-
KEHHS KOHCTPYKIIi OYpUIBHOI KOJIOHHU.

Tabmurs 6
KoHcTpykiis OypuiibHO1 KOJIOHU
Howmep cexkuiii 3Hu3y yropy
IToka3Huku OBT 1 5 3 7

30BHIlIHIN AiaMeTp TpyO, MM
ToBIIMHA CTIHKH, MM
I'pyna minHOCTI MaTepiaiy Tpyo

JloBXXKHMHA CEKIIil, M

Bara 1 m, kH/m
Bara Bciei cexnii, kH
3aranpHa Bara, kKH

6 BuoOip pe:kumy OypiHHS

1. OcroBe HaBaHTaXKeHHA Ha 70J10TO C,.

HaBanTaxkeHHsI Ha JT0OJIOTO MOKHA BHU3HAYUTH JIBOMA CIIOCOOAMH BUXOJSYH 13
00’€MHOTO pyHHYBaHHSA TPChKOT TOPOAH

a) 32 TUTOMHUM HaBaHTAKCHHSIM

C,=c¢,D,,
7€ C, — TUTOME HaBaHTakKeHHs Ha 1 M miamerpa (tabu. 7), H/m; D, — miamerp fomnota, M.
Tabmnis 7
ITuroMe HaBaHTAXKCHHS ISl PI3HUX THUIIIB JIOJIT
Tum nonota Tpunapomnkosi 1010Ta
M MC C T K

¢y-10°, H/m <2 2-5 5-10 10-15 >15
Tomt noora HgnaTeBi . Dpesepri AnmasHni Ta Oz[Homapom-

JIBOJIONIATEBl | TPWJIONATEBI "MCM" KOBI

¢x-10°, H/m 3-5,7 1,3-15 4-6 1,5-3,3 6-8
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0) 3a TBEPAICTIO MOPIJ 1 TUIOIICIO KOHTAKTY
CIL = kaLLIFK J
ne k, — xoedimient, sxuit BpaxoBye BracTHBOCTI Tipchkux mopin (K, = 0,7-0,8 mms
MOPUCTUX TOPi (TTICKOBUKH, TPIIIUHYBATI BamHAKH, aneBputn) ta K, = 1,0-1,2 — ms
CYUIUTBHUX TOPIN); Py — TBEPIAICTH MOPOJIM 32 MITAMIIOM MPU aTMOC(HEPHOMY THCKY,
[la; F, — mioima KOHTAKTy 3y6iB ZOJIOTA 3 TOPOIOI0, M° (TabIL. 8).
Taomug 8
KoHTakTHa mioma 10T

Turm 1o- KOHTaKTHA IUI0ma 0T, MM, JiaMeTPOM, MM

nota | 1889 | 190,5 | 214,3 [ 2159 | 242,1 | 267,5 | 269,9 | 292,9 | 295,3 | 318,0 | 391,7

Jlomaresi gosora
3JI 245 - 269 - 295 315 - 350 - 385 450
JCT 3JI' - - - - 265 290 - 315 - 350 425
PIT - - - - - - - 290 - 310 -
T 180 - 205 - 235 250 - 275 - 285 360
AJsmasHgi fonora
JIPCT1 190 - 215 - - - - - - - -
JIPCT2 210 - 235 - - - - - - - -
JPT1 200 - 225 - - - - - - - -
AU 220 - 255 - - - - - - - -
JIK 190 - 215 - 240 265 - - - - -
JINY® 150 - 180 - - - - - - - -
Jan 210 - 235 - - - - - - - -
JJ1 160 - 185 - - 240 - - - - -
NCM 162 - 190 - 215 230 - 260 - 280 350
[lapormkoBi gonoTa

M - 169 - 195 - - 245 - 270 - -
M3 - - - 202 - - - - - - -
MC3 - 162 - - - - - - 255 - -
C - 221 - 250 - - 280 - 330 - -
MC - 179 - 220 - - - - 305 - -
C3 - 180 - - - - 210 - 317 - -
T - 210 - 233 - - 305 - 352 - -
T3 - 150 - - - - 220 - 241 - -
K - 125 - 153 - - - - 190 - -

Po3paxoBaHe OChOBE HaBaHTAKEHHS Ha JOJIOTO HE TMOBHUHHO IEPEBHIIYBATH
aonyctume (macrmopTHeE) It JaHOTo TUopo3mipy fojota [C,] (tabdm. 9)

C,<[C,]

2. YacToTa oGepTaHHs J1070Ta.
JI71st apomKOBUX JIOMIT YaCTOTY 00€pTaHHSI BU3HAYAIOTh 32 (POPMYJIIOH0

d

n.=———m
* tinD,Z
min™=n
-1. . . .
ae N, —dyacrora oOepTaHHs J0J0Ta, ¢ ; Oy — JlaMeTp MapomKy, M; tyin — MiHIMa-
JIbHO HEOOXIiMHMI 9ac KOHTAKTY 3y0a J07I0Ta 3 MOPOIOIO, tmin = (3-8)-10° ¢; Z — mak-
cHMaJibHa KUIbKICTh 3y0iB Ha nepudepiiHOMY BiHII 11aporiku (tadi. 9).
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KinekicTs 3yOKiB Ha niepudepiitHoMy BiHIII
Ta JIOMyCTUME HaBaHTXKCHHS HAa TPUIIAPOIIKOBI JOJI0TA

Taomung 9

Kinbkicts 3y0-

KinbkicTs 3y0-

Hlomycrime KiB Ha nepude- Jlomycrime KiB Ha mepude-

Homoto HaBaHTa- oo L Jomoto HaBaHTa- oo .

serms, KH piIHOMY BiHII], skerms, KH piiHOMY BiHIII,
IIT. IIT.
11193,0T-11A 40 14 111215,9TK3-I'B 250 18
11198,4C-11A 50 13 M215,9TK3-T'HY 250 18
I1198,4T-11A 50 15 111215,9K-I'HY 250 19
11198,40K-11A 50 15 11215,9K-I1B 250 19
11112,0T-11B 60 15 111215,90K-I1B 250 19
111120,6C-I1A 60 13 111244,5T-11B 320 23
111120,6T-IIA 60 15 111244,5T-T1B 320 23
111132,0C-11B 70 16 111244,5TK-11B 320 21
111132,0T-1B 70 17 111244,5TK-I1B 320 21
111132,0K-11B 70 20 111244,50K-I11B 320 21
111139,7C-11B 100 17 [11269,9M-THY 350 13
111139,7T-11B 100 20 111269,9C-I'B 350 19
111146,0T-11B 120 21 111269,9C-I'HY 350 19
111146,00K-11B 120 15 111269,9C3-T'H 350 19
111151,0C-11B 120 19 111269,9C3-T'HY 350 19
II1151,0T-1B 120 20 111269,9CT-11B 350 18
1I1151,0K-11B 120 21 111269,9CT-I'H 350 18
111165,1C-11B 150 14 111269,9T-11B 350 25
111165,1T-1IB 150 19 111269,9T3-11B 350 25
111190,5M-I'B 200 10 111269,9TK-11B 350 24
111190,5MC-I'B 200 13 111269,9K-11B 350 19
111190,5MC3-I'B 200 15 111269,90K-I1B 350 21
111190,5MC3-T’'AY 200 18 111295,3MC3-T'HY 400 15
111190,5C-11B 200 18 111295,3MC-I'B 400 15
111190,5C-'H 200 18 111295,3T-11B 400 24
111190,5C-I'B 200 18 111295,3T3-11B 400 24
111190,5C3-I'B 200 19 111295,3TK-11B 400 26
111190,5T-11B 200 21 111295,3K-11B 400 24
111190,5T3-11B 200 20 111320C-I'B 450 19
111190,5TK-11B 200 15 1113200K-T1B 450 22
111190,5TK3-11B 200 22 111349,2M-11B 450 17
111190,5K-T'HY 200 24 111349,2M-I'B 450 17
I11215,9M-I'B 250 11 111349,2C-11B 450 24
I215,9M-T'AY 250 11 111349,2C-I'B 450 24
111215,9M3-'B 250 11 111349,2T-11B 450 28
111215,9MC-T'B 250 11 111393,7M-11B 470 12
111215,9C-I'B 250 16 111393,7M-T'B 470 12
11215,9C-'H 250 17 111393,7C-11B 470 24
111215,9C3-I'B 250 18 111393,7C-I'B 470 24
111215,9C3-TH 250 18 111393,7T-11B 470 35
11215,9T-11B 250 18 J1445C-11B 500 31
111215,9TK3-11B 250 18 J1490C-11B 500 32
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Jlnst anvasaux, momareBux ta nomt "MCM" gactoTy obepTaHHsS BH3HAYAIOTh
3a (opMyJIOI0
60V,
n=
]
D,
ne V, — AomycTuMa JiiHiiHa MIBUKICTh OOepTaHHs, Ka BU3HAYAETHCS 13 YMOB alpa-
3UBHOTO 3HOCY Ta HarpiBy JoJiota, V,=3-5 m/c.
[Ticnst po3paxyHKy 4acToTu o0epTaHHS (aKTUUHY YaCTOTy OOepTaHHS BUOM-
ParoTh BUXOASYH 13 XapaKTEePUCTUKU POTOPA B JIaH1i OypOBii yCTaHOBIII.

3. BuTpara npoMHBaIbHOI PIAMHHU.

Butpary npoMuBanbHO1 piiMHy BUOMPAIOTh 32 IBOMA yMOBaMu

a) 13 YMOBH OYHILIEHHs BUOOIO Bl BUOYpEHOI MOPOAH

Ql = qOFBI/I6 J
ne Q; — BUTpaTa MPOMHBAIBHOI PIAHHH, M/C; (o — ITHTOMA BUTPATA IPOMHUBAIBHOI
pizuan, MY/c Ha 1 M° Bu6OIO (0o=0,35-0,5 — TpU POTOPHOMY Ta €IEKTPOOYPIHHI;
00=0,5-0,7 — mpu OypiHHI T1IpaBIIYHUMHU BUOIMHUMU NBUTYHAMU); Fy, — TJIOIIA BU-
0010 CBEP/IJIOBUHU, M2

0) 13 YMOBH TPaHCIIOPTYBAHHS [IUIAMY B KUIBIIEBOMY IPOCTOP1

Q2 = VininFa
1€ Vmin — MIHIMQJIBHO IPUITYCTUMA IIBUAKICTh PYyXy IPOMUBAJIBHOI PITUHU B KIJIbLIE-
BOMYy mpocTopi (Y CKEIbHHX MOpoaax NpuiMarTh Vpin=0,7-1,0 M/c; B M sSKuX
Vmin=1,0-1,4 m/c;nipu OypiHHI 100TaMu BEIUKOTO aiameTpy Vmin=0,3-0,5 m/c).

3 po3paxoBaHMX 3HA4YE€Hb BUOMPAIOTH HAWOUIBINE, SKE MOTIM Y3TOIKYIOTh 3
TEXHIYHOIO XapaKTEPUCTUKOI OypOBOi YCTaHOBKH. 3a (pakTU4YHYy BUTpaTy NpHiima-
I0Th HalONrok4de OlbIe 3HaYeHHS BUTpatH Q 1 BIAMOBIAHE 1 3HAYCHHS THUCKY P.

VY KiHII PO3AUTY IPUBOJAUTHCS 3BE/IeHA TaOIUIl TapaMeTPiB PEXKUMY OypiHHSA
JUISL BCIX IHTEPBaIiB CBEPIJIOBUHH.

7 IlpomuBaHHS CBePAJIOBHUHH
OOrpyHTYBaHHS I'YCTUHU IPOMHUBAJILHOL PUIUHA
['ycTiHa TpOMUBAIIBHOI PIIMHU BU3HAYAETHCS JIJIS1 KOXKHOTO 1HTEpBAIy CyMic-
HUX YMOB OypiHHS 32 (POPMYJIOIO

o = %P,
p gH !

ne P, — mimacToBuil THCK B IHTEpBajl CBEPAIOBHHU UL KOTO BU3HAYAETHCS Py, [1a;

( — MPHCKOPEHHS 3eMHOTO TSDKIiHHS, M/c’; H — IIHOMHA MiOIBH iHTEPBAIY CBEPUIO-

BUHU, M; 0L — HOPMAaTUBHUI KOE(DILII€HT, IKAM 3T1HO JO BUMOT MpaBUil BEACHHS Oypo-
BUX pOOIT BU3HAYAE 3arac TUCKY y CBEPIOBHHI HaJ r1actoBuM (tads. 10).

Tabmuus 10
3Ha4YeHHSI HOPMATUBHOTO Koe(dilieHTa o
[tnOHa coepao- <1200 1200-2500 >2500
BuHU H, Mm
o 1,10-1,15 1,05-1,10 1,04-1,07
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[iapaBaigyHUN pO3PaXyYHOK
['iapaBmivHi BTpaTH TUCKY B €JIEeMEHTaX HMUPKYJIALIAHOT cucTeMu [6]
P :PT +PK1‘I +P3 +POBT +PKHOBT +P06B +PL[’

ne P — cymapHi rizpaBiiuHi BTpaTH TUCKY B UPKYJSAiNHHIN cuctemi, [1a; P, — BTpaTu
TUCKY B OypunbHUX TpyOax, Ila; P, — BTpaTtu THCKY B KUIbLIEBOMY IPOCTOp1 3a Oy-
pwibHuMU TpyOamu, Ila; P, — BTpatu Tucky B 3amkax 1 mydrax, [1a; Pogr — BTpaTn
tucky B OBT, Ila; Popr — BTpatu Tucky B KuiblleBomy mpoctopi 3a OBT, Ila;
P,6: — BTpaTH THCKY B Ha3eMHii 00B’ 3111 (CTOSIKY, OypOBOMY IIJIaH31, BEAyUii TPYOI,
BepTo3i), [1a; P, — BTpatu Tucky B noinoti, [1a.

JI1s1 BUBHAUCHHS BTPAT TUCKY B TpyOax 1 KiJIbIIEBOMY MPOCTOP1 HEOOX1THO BH-
3HAYUTHU PEKUM PYXY, 3aJI€KHO BiJI IKOTO BUOMPAIOTH Ti1 200 1HII pO3paxyHKOBI1 (o-
pmyiu. s nporo Bu3HavaroTh paktudne Re 1 kputuune Re,.

Aol
Re = pnp r ’

Mup
1€ Prp — FYCTUHA IPOMHUBAJIBHOL P1IVHH, Kkr/M°; V — MIBUAKICTh PyXy IPOMUBANIBHOT
pinuau, M/c; d. — TiApaBIiYHUN AiaMeTp, KU JOPIBHIOE BHYTPIIIHBOMY JiaMETPy
TpyOu d, abo pizamui giamerpiB d, = D, —d, misa xineueBoro mpocropy, m; D — mi-
aMeTp CBEpUIOBHHU, M; O, — 30BHIiIIHII AiaMeTp OypHIbHOI KOJIIOHH, M; T, — AUHA-
MIYHa B’SI3KICTh MPOMUBAIBHOL piauHuy, [la-c
Ny =0,033:10°p,  —0,022;
Re,, = 2100 +7,3He**,
ne  He — kpurepiii Xenctpema;
2
Tod
He = pnp o¥r ’
2
Mup
e  To— JAUHaAMIYHE Halpy>KeHHs 3CyBY, [la.
f— . _3 —
19 =8,5-10 Prp 7.
Sxmo Re<Re,, — pexxum pyxy 1aMiHapHHH.
Axmo Re>Re,, — pexxum pyxy TypOyIeHTHHI.

nme  F— mroma momepednoro mepepisy, M
_ T2, - _T(~2 42
st Tpy6 F = 2 d; ; Ui KimbLeBoro npoctopy F = 2 (DC —d; )
[Ipu namiHapHOMY pEXUMY pyXy BTPAaTH THUCKY B OypUIIbHUX TpyOax 1 Kijiblie-
BOMY MPOCTOP1 BU3HAYAIOTH 32 TAKUMH (POPMYIIaMHU:
b = 47yl
TRy
47l
Pen = )
an DC - d3
ne | — noexuHa cekiiii OypuiabHUX TPYO ofHakoBoro giametpa d,, d,, D;
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By Bin — BIAIOBIAHO KoedimieHTH, SKi MOKHA 3HAWTH 3a rpadikom (puc. 1) mo-
nepeaHbo 3HakmoBM napametp Cen-Benana Sen s TpyO 1 KIIbIIEBOTO IIPOCTOPY

sen = o9
NV
. ‘ il | [T
0,8 /-"“:‘?]A/
7\ i 1// l
0’6 /r |
01* ,C/// \2 |
) 4+ A .
0,2 ;3;2;:3"
..—//"
0 | |
1 2 3 45 7 10 20 30 50 70 100 200 300 500 700 Sen

Puc. 1. 3anexuicts koedinieHnty 3 Big napamerpy Cen-Benana Sen:
1 — s Tpy6 PBr; 2 — 171 KUIBIEBOTO MPOCTOPY P

[Ipu TypOyJeHTHOMY peXHUMi pyXy BTpaTH THCKY B OypHIBHHX TpyOax 1 KiJib-
1IEBOMY MPOCTOP1 BU3HAYAIOTh 3a (hopMmyioro Jlapci-Beiicbaxa

2
P:kEprl,
2 d,
ne A — koedillieHT T1IPaBIiyHOrO OMOPY

U1 TPYO
A 110)%
A,=01146—+— ;
dy Re
JUISL KUTBIIEBOTO MTPOCTOPY

KT::OJOG[L46 =
c

M3

110]0‘25
+ )
Re

e A — mopetkicts Tpy6 (A=3-10" M — st CTIHOK TPYGHOTO 1 06CAIKEHIX AUTHOK 3a-
TpyGHOTO TIpocTopy; A=3-10" M — 111 HeO6CAHKEHNX ITTHOK 3aTPYOHOTO IPOCTOPY).

Amnanoriyno 3HaxoasaTh yTpatu TUCKY B OBT (Pogr) 1 KisbIIEeBOMY IIpOCTOpi 32
OBT (Pyuo51)-

VYTpaTtu THCKY B 3aMKax BU3HA4aroTh 3a popmynoro bopma-Kapno
2

Ve,
P3:£.:pnp7ll

ne & — koedlLieHT MICIIEBOTO onopy; V — cepeHs IBUJIKICTh PYXY PIAMHU B TpyOax
a00 B HE3BYKEHIH YaCTHHI KUIBIIEBOTO IPOCTOPY, M/C; 1 — KIIIBKICTh 3aMKIB.
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F
i:km{a‘l}

ne Ky = 2 — mocnigauii KoeilieHT, SKUii ypaxoBye 0cOOIMBOCTI KOH(ITyparii mic-
IIEBOT'0 OMOPY B MPOXiAHOMY KaHalli; F — rjioIia monepeyHoro nepepizy kaHauay Tpyo
a60 HE3BY)KEHOI YACTUHH KiIBLIEBOIO MPOCTOPY, M*; Fyy — HaiiMEHIIa Mo mepepi-
3y TPOXiTHOTO KaHATY B 3aMKY, M.

ne | — nosxuHa OyprIIBHHX TPyO OJHAKOBOTO JiameTpa; |, — TOBKHWHA OJTHIET TPYOH.
YTpaTu THCKY B Ha3eMHIi 00B’ 3111 3HAXOAUMO 32 (HOPMYIIO0

P0613 = (7\‘0 + 7\‘6111 + 7\‘3 + ?\'BT)pHpQZ !

o€ A¢y Aguy As, Agr — BIIMOBIIHO KOE(MIIEHTH T1APaBIIYHUX OMOPIB Y CTOSIKY, Oy-
POBOMY IIUIAHT31, BEPTIIO31, Ta BeAyUid TpyOl, 3HAUCHHS SKUX HaBeleHO B Taou. 11.

Tabmmis 11
KoeditieHT rigpaBaiyHuX OMOPiB €JIEMEHTIB 00B’SI3KU
EnemeHT 00B’s13KH YMoBHHIT TiaMeTp, MM JliameTp IpoX1AHoro Ai, M7
KaHaJ'Iy, MM
114 3,4-10°
Crosik 140 1,1:10°
168 0,4-10°
38 38-10°
76 1,2:10°
Byposwuii nuianr 80 0,93~1O5
90 0,52-10°
102 0,3-10°
32 27-10°
75 0,9-10°
Beprimior 80 0,7-10°
90 0,44-10°
100 0,3-10°
65 32 11-10°
80 40 7-10°
Besyua Tpy6a 112 74 1,8-10°
140 85 0,9-10°
155 100 0,4-10°

Pe3epB THCKy, KW MOXKHA peanizyBaTH B JOJOTI, BU3HAYAIOTh SK PI3HUITIO

MIX THCKOM, LIO PO3BUBAE Hacoc (abo Hacocu) mpu oOpaHOMY JAiaMeTpi BTYJNOK, 1
CYMOIO BTPAT B IUPKYJISAIIAHIA CUCTEMI.

P, =b,P, ->'P;,
ne P, — pe3eps THCKY, Akuil MOXHa peatizyBatu B fonoTi; by =0,75-0,8 — koedirienr,
AKUW BpaxoBYe, IO TPUBAIUM PoOOUMIA TUCK HArHITaHHS OYpPOBHX HACOCIB TOBUHEH
OyTH, 3riIHO TIPaBUJI BEJIEHHS OypoBUX poOiT, MeHIHI 3a macmopTHUil Ha 20-25 %;
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P, — tuck, sxuit po3BuBae Hacoc, [1a; ZP; — yrpatu Tucky B OypuibHUX TpyOax, Kiib-
1eBoMy Ipoctopi, 3amkax, ObT, kinbiieBomy npoctopi 3a OBT, 06B’s13111.

3a 3HaueHHSAM P, HEOOXiJHO BCTAHOBUTU MOKJIMBICTH BHKOPHUCTAHHS TiIpO-
MOHITOPHOTO e(eKTy Mpu OypiHHI 1aHOTO 1HTEPBATy CBEPATOBUHH.

JlJis 1bOTO BU3HAYAIOTH MIBUAKICTH PyXy PIAMHU B MPOMUBAIBHUX OTBOPAX
70J10Ta 3a (hOPMYIIOF0

2P 1
Vi =1y, ’
Pp
ne W, — KoeiIieHT BUTpaTH, 3HAYCHHSI SIKOTO HaBe/IeHI B Ta0. 12.
Tabmums 12
Koedirtient BuTpaTu aist pizHux GopM Hacaaok
dopma Huninapuane CeepuieHHs 3 Y-roniOHa Hacanxu ms rigpo-
Hacaaku CBEPJUICHHS | KOHIYHUM BXOJIOM [I1JINHA MOHITOPHHX JIOJIT
Koedimient BuTpaTu 0,64-0,66 0,8-0,9 0,7-0,75 0,9-0,95

Skio onepxaHe 3HAUCHHS MIBUAKOCTI nepeBuinye 80 mM/c, TO 1€ 03HAYAE, 10
1HTEpBaJ, SIKUM PO3TISIAETHCS MOXKHA OYpUTU 3 BUKOPUCTAHHSAM T1IPOMOHITOPHHUX
JIOJIIT.

HeoOxinHo MaTu Ha yBasi, 10 Mepemnaji TUCKY, KUl CIpalbOoBy€e B HacaJKax
TAPOMOHITOPHOTO JI0JI0Ta, HE MOBUHEH MEPEBUIINYBATU JIEIKOTO T'PAHUYHOTO 3HAa-
gyeHHs Py, AKe 00yMOBIIEHE SIK MILHICTIO KOHCTPYKTHBHUX €JIEMEHTIB J10JIOTA, TaK 1
MO>KIIMBICTIO 3aIycKy TypOoOypa. Y po3paxyHkax npuiimarors P ,<12-13 Mlla.

Tomy niadOuparoTh Taki 3Ha4eHHs V1 P;, 11100 BUKOHYBaJIUCh TaKl YMOBHU:

V, 280 wm/c;

P, <Pg-
[Tpu BUKOHaHHI IUX YMOB BM3HAUYaIOTh CyMapHy IUIOIIY Hacanok f, rizpomo-
HITOPHOTO J0JI0Ta 32 GOPMYJI0I0

3a BeauuuHOO T, MigOuparoTh JiaMeTpH HACaI0K TiAPOMOHITOPHOTO J0JI0TA 33
dbopmyIior

mn
ae d, — miamerp Hacagku, M; N — KiJIBKICTh HACAIOK.
Sxio 3HaYeHHs MIBUAKOCTI He niepeBuiye 80 m/c, TO TaHUl IHTEpBaJl HEJOII1-
JTHHO OYpPUTH 3 BUKOPUCTAHHSAM T1IPOMOHITOPHOTO eexTy. Y 1IboMy BUIAIKY HEOO-
X1JTHO TIEPEHTH Ha JOJIOTO 3 IEHTPAJbHOIO CHCTEMOIO MPOMUBAHHS Ta 3HAWTH Iepe-
naj; TUCKY B JIOJIOTI 32 (POPMYJIOI0

2 2
p_ PpV"  PrppQ
T 2 5 2¢2°
2u,  2u.f;
ne V — cepenHs MBUAKICTh PYXY PIIUHU B KaHAJIAX JI0JI0TA.
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VY Bunagky, KO0 CymMa BTPAaT THCKY IIEPEBUILYE THUCK, SKUH PO3BUBAE HACOC
TpH 33aHOMYy JliaMeTpi BTYJIOK (3 ypaxyBaHHAM koedimieHra b,=0,75-0,8), To HeoO-
X17THO BU3HAYUTHU JOMYCTUMY IJIMOMHY OypiHHS mpu aadiit Butpati Q. Jyist momanb-
moro OypiHHS HEOOXITHO 3MEHIIUTH BUTPATy IPOMHUBAJIBLHOI PIIUHU 1 MPOBECTH
aQHAJIOTTYHHUM PO3paxXyHOK MPU HOBIM BUTpATI.

8 Budip 0ypoBoro cranka, TajieBOro KaHaTa Ta TajJeBOI CUCTEMU

BypoBuii craHok BUOMPAETHCS 32 HOMIHAJIBHOIO BAaHTAXKOMIAMOMHICTIO Y BiJI-
MOBIAHOCTI 3 HAOLIBIIO0 Baror OypuiIbHOI YM 00CaIHOT KOJIOHH B MOBITPI.
JIy1st BU3HAYCHHS HAOIBIIIOT Baru KOJIOHH CKJIAAAEThCS TTOPIBHSIbHA TaOIHIIS

(tabm. 13).

TaGmus 13
[TopiBHsbHA TabNMIg Baru OypUIIbHOT 1 00CaTHUX KOJIOH
[TokazHuku bypunpha xonona | I[Ipomixkna xonona | Excrutyaraniiina KoJoHHa
JloBXuHa KOJIOHU, M
Baral m, H

Bara xomonu, H

[IpuBOIUTHCS KOPOTKA TEXHIYHA XapaKTEPUCTUKA OYpOBOTO CTaHKa, SKUW BH-
OpaHo.

Bubip tanieBoro kaHara 1 TajaeBOi CUCTEMH BUKOHYETHCS 3T1THO 3 PO3PAXyHKOM
KUIBKOCT1 POJIMKIB TaJl€BOro OJI0OKa

_ KlQF
- )
2P,
ne T — KiTbKICTh POJIMKIB TajeBoro Ooka; Q, — craTuuyHe HaBaHTAXKEHHS Ha TaK BiJl
Baru HaOUIbII BaXKKOT OypWIIbHOT KOJIOHU; P, — po3puBHE HaBaHTa)KEHHS JJIS Taje-
BOrO KaHaTa, sikuii BHMOpaHo; K; — 3amac MINHOCTI TajeBOro KaHAaTa Ha pPO3PHUB

(K1:4).
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